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SOUNDING BOARD 

ANTI-ENDOTOXIN MONOCLONAL 
ANTIBODIES 

Several monoclonal antibodies directed against 
bacterial lipopolysaccharide (endotoxin) are being de- 
veloped for the adjunctive treatment of gram-negative 
sepsis. Two of these, E5 (XOMA, Berkeley, Calif) 1 
and HA-1A (Centocor, Malvern, Pa.), 2 have been 
studied in clinical trials and evaluated by the Food 
and Drug Administration for use in the United States. 
An open advisory-committee meeting was held by the 
FDA on September 4, 1991, at which new information 
was presented about the preclinical and clinical stud- 
ies of these two products. 3 This article discusses some 
of the issues relating to the development and evalua- 
tion of these agents in the context of this new informa- 
tion. We focus on HA-1A because the analysis by the 
FDA of recently submitted data on E5 was not com- 
plete at the time of the meeting. On the basis of cur- 
rently available preclinical and clinical data, we be- 
lieve that a second placebo-controlled clinical trial of 
HA-1 A is warranted to determine whether it should be 
widely used. 

Preclinical Studies 
Unfortunately, there are few published data on E5 
and HA-1 A. The reports leave unanswered many 
questions concerning the epitopic specificity, bind- 
ing characteristics, and biologic effects of these anti- 
bodies. 

E5 is a murine IgM monoclonal antibody, raised in 
mice immunized with Escherichia coli J5, that binds to 
an epitope on lipid A. 1 It has been reported to bind to 
heterologous smooth lipopolysaccharide. 1,4 ' 5 Two re- 
ports have addressed the ability of E5 to protect ani- 
mals against endotoxin or bacterial challenge. In one 
study, E5 only minimally diminished the physiologic 
responses to lipopolysaccharide in sheep. 6 In another 
study, E5 added only slightly to the protection pro- 



vided by antibiotics in mice challenged with gram- 
negative bacteria. 7 5 

HA-1 A is a human I gM monoclonal antibody that 
binds to lipid A/ 8 ' It was derived from a heterohybri- 
doma created from the spleen cells of a patient who 
had been vaccinated with E. coli J5 before splenecto- 
my The IgM produced by this hybridoma was ini- 
tially described as binding specifically to a broad spec- 
trum of smooth lipopolysaccharides and bacteria in 
an enzyme-linked immunosorbent assay. 10 Subse- 
quent reports have suggested that HA-1 A binds poor- 
ly to smooth lipopolysaccharide in such assays, 8 '" but 
that it binds to some types of smooth lipopolysaccha- 
nde m fluid phase, as measured by rate nephelome- 
try. This technique, however, may detect low-affinity 
as well as high-affinity interactions between antibody 
and antigen. A recent report 8 and information present- 
ed at the FDA meeting 9 suggest that HA-1 A binds 
only slightly to smooth bacteria that have not been 
exposed to antibiotics. A different group found that 
IgM purified from the same hybridoma did bind to 
gram-negative bacteria, but that it also bound to 
gram-positive bacteria, fungi, cardiolipin, and lipo- 
proteins, raising doubt about its specificity." There is 
very little information on the ability of HA-1 A to neu- 
tralize lipopolysaccharide in functional in vitro assays 
Discussion at the FDA meeting suggested that it may 
decrease the hpopolysaccharide-induced production 
of tumor necrosis factor in cells obtained from leuka- 
pheresis packs, but not in whole blood, 12 a more physi- 
ologic assay. 

Five studies have been published on the ability of 
the IgM produced by this hybridoma to protect 
against lipopolysaccharide challenge in animal mod- 
els. The initial study reported that the hybridoma cul- 
ture medium protected mice from lethal bacteremia 
and rabbits from the dermal Shwartzman reaction 10 
A subsequent abstract indicated that the IgM de- 
creased mortality among neutropenic rabbits with 
pseudomonas bacteremia. 13 However, the same IgM 
provided only moderate protection from lipopolysac- 
chande-induced lung injury in rats' 4 and did not pre- 
vent hpopolysaccharide-induced hypotension in rab- 
bits. Other investigators were unable to reproduce 
the protective effect against the dermal Shwartzman 
reaction or to detect protection in sensitized mice 
treated with an IgM prepared from the same hybri- 
doma. 16 The ability of HA-1 A to protect animals 
from endotoxin challenge was also discussed in the 
FDA meeting. It was noted by a company representa- 
tive" that 

the results are not consistently reproducible over time and from 
laboratory to laboratory. This lack of reproducibility has troubled 
workers in the field of anti-endotoxin antibodies for many years and 
it leads us to the conclusion that these models would not be reliable 
as routine potency and release assays. 

Thus, two problems involving the preclinical stud 
les of HA-1 A have become apparent. First, the da 
on binding that were presented in the initial desc- 
tion of the antibody 10 and endorsed in the publi / 



1154 



THE NEW ENGLAND JOURNAL OF MEDICINE 



April 23, 1992 



study 2 are substantially different from those more re- 
cently described by the company, 8 by participants at 
the FDA open meeting, 9 and by other investigators. 11 
Second, there is no experimental model in which HA- 
1A has consistently protected animals from endotoxic 
challenge. 17 These difficulties seriously erode the stat- 
ed rationale for the clinical study 2 and underscore the 
fact that the premise on which this approach is based 
remains unproved and unclear. 11 ' 18 They also bring 
out the practical problem that there is no established 
method to ensure quality control of the antibody, 
since the characteristics of HA-1A that are related to 
protection are unknown. 

Clinical Studies 
E5 has been tested in two placebo-controlled clini- 
cal trials. In the first trial, 1 486 patients with signs of 
gram-negative infection and a systemic septic re- 
sponse were enrolled. The administration of E5 was 
associated with increased survival only in the relative- 
ly small number of patients with gram-negative sepsis 
who were not in refractory shock (137 patients). In 
this subgroup of patients, 43 percent of those given 
placebo and 30 percent of those given E5 died within 
30 days after treatment (P = 0.01). A second large 
trial (847 patients) was then conducted to test the 
hypothesis that E5 benefits patients with gram-nega- 
tive sepsis who are not in refractory shock. 19 E5 did not 
improve survival in the 530 patients with documented 
gram-negative sepsis. A trend toward improved sur- 
vival was observed in a subgroup of patients with ma- 
jor-organ failure without refractory shock (139 pa- 
tients), but a detailed independent analysis of these 
data has not been presented. 

HA-1A has been studied in a single, randomized, 
placebo-controlled clinical trial of patients with pre- 
sumed gram-negative sepsis and was reported to pre- 
vent mortality in a subgroup of patients who had 
gram-negative bacteremia, whether or not they were 
in shock. 2 Although this investigation was carefully 
designed, questions have arisen concerning the dem- 
onstration of therapeutic efficacy, and the data analy- 
sis presented at the FDA meeting 20 differed from that 
reported by Ziegler et al. 2 

Our concern, which we discuss here, is that a signif- 
icant result was found in only one of many over- 
lapping subgroups; that the statistical result was 
marginal; that a protective effect was seen only at 
clinical centers with high mortality and only in pa- 
tients with shock; that the APACHE II system used to 
stratify patients may have been inappropriately ap- 
plied; that patients who received inadequate or un- 
known antibiotic treatment were included in the anal- 
ysis; and that the data were not stratified according to 
the time elapsed before the antibody or placebo was 
infused. 

Patient subgroups in the HA-1A trial were clearly 
defined in advance of analysis. 20 Anticipated covari- 
ates were specified and provisions were described for 
making certain key judgments (such as whether or not 
a patient had received adequate antimicrobial thera- 



py, or whether a death was unrelated to sepsis) before 
the study code was broken. The three primary sub- 
groups used in the analysis of efficacy were (in order 
of importance) patients with gram-negative sepsis, 
who had documented infection with gram-negative or- 
ganisms (with or without bacteremia) but not infec- 
tion with other microbes; patients with gram-negative 
bacteremia, who had positive blood cultures for gram- 
negative bacteria, whether or not they had positive 
cultures for other microbes; and patients with gram- 
negative infection, who consisted of all patients with 
gram-negative disease, regardless of other kinds of 
ongoing infection. In addition, two categories of mor- 
tality (mortality due to sepsis and mortality due to all 
causes) were analyzed for two times after infusion (at 
14 days and over a 28-day period). Mortality due to 
sepsis was identified as the more important indicator 
of efficacy. 20 The FDA analysts suggested that be- 
cause multiple comparisons were made in the analysis 
(three subgroups, two categories of mortality, and two 
observation periods), the level of statistical signifi- 
cance should be adjusted: for a statistically significant 
difference, it was recommended that the necessary 
P value should be below a level that was somewhere 
between 0.01 and 0.03. 21 

According to these guidelines, HA-1A was found to 
be associated with a beneficial outcome in only one of 
the three subgroups in the efficacy analysis (patients 
who had gram-negative bacteremia) and in relation to 
only one of the end points (mortality from ail causes 
over the 28-day period) 20 (Table 1). During the last 
two weeks of the trial, four deaths that were not due to 
sepsis occurred in the placebo group; excluding these 
deaths from the analysis raised the P value from 0.014 
(the P value for mortality due to all causes) to 0.039 
(the P value for mortality due to sepsis), which was 
not within the estimated range of values that would 
show a statistically significant result. 21 The drug was 
not effective in the subgroup with gram-negative sep- 
sis. Furthermore, among the 201 patients with non- 
bacteremic gram-negative infections, mortality was 
somewhat higher in the HA-1A group than in the pla- 
cebo group at both 14 and 28 days. 22 

Data were also presented at the FDA meeting re- 
garding the effect of HA-1A in subgroups of patients 
with gram-negative bacteremia, according to the pres- 
ence or absence of shock 23 (Table 2). The published 
report, in which analysis was based on a Cox propor- 
tional-hazards model, stated that "HA-1A reduced 
mortality in both patients with shock and patients 
without shock." 2 In contrast, the FDA, analyzing the 
same data according to different statistical methods, 
came to the following conclusion: "in the no-shock 
group there was not a significant difference in mortali- 
ty. ... If you look over time, those curves cross. At 
some time periods it is higher in the treatment group 
and, in others, in the placebo. There does not appear 
to be a significant difference." 23 Although the study 
was not primarily designed to examine this issue, these 
data suggest that the benefit of HA-1A among pa- 
tients with gram-negative bacteremia may be limited 
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to patients with gram-negative bac- 
teremia who are in shock. 

Patients who receive inadequate 
antimicrobial chemotherapy pre- 
sent a special problem in trials of 
anti-endotoxin antibodies. Anti- 
endotoxin monoclonal antibodies 
are usually thought to be adjunc- 
tive therapy; they should probably 
not be expected to benefit patients 
who receive inadequate antimi- 
crobial chemotherapy. This point 
would seem to apply particularly to 
HA-1A, since the available data 
suggest that HA-1A binds only 
slightly to bacteria that have smooth lipopolysaccha- 
nde (i.e., most blood isolates), unless the bacteria 
have been treated with antibiotics. 89 In the placebo 
group of the HA-1A trial, inappropriate antimicrobial 
therapy was strongly associated with death in pa- 
tients with gram-negative bacteremia (mortality of 
69 percent with inappropriate therapy and 27 percent 
with appropriate therapy). 24 Patients who received in- 
adequate antimicrobial chemotherapy were not ex- 
cluded from the analysis of the HA-1A trial; instead 
patients with inadequate or unknown antimicrobial 
therapy were included in the multivariate analysis 
16 patients in the placebo group [17 percent] and 
10 in the HA-1A group [10 percent]). 20 When only 
patients who received adequate antimicrobial ther- 
apy were considered in the analysis of mortality 
after 14 days, there was no significant difference be- 
tween the two groups of patients with gram-negative 
- bacteremia (21 deaths among 79 patients in the 
placebo group and 20 deaths among 95 patients in the 
HA-lA group [data from slides presented at the FDA 
meeting (Siegel JP)]*>). Data were not presented at 
the rDA meeting concerning deaths at the 28-day end 
point. 7 

The HA-1A clinical trial took place at 22 study 
sites. Analysis of the consistency of the drug effect at 
the sites where at least one patient with gram-negative 
bacteremia was included in each study group and at 
least one patient died indicated that many more study 
sites found lower mortality in the HA-1A group than 
found it in the placebo group (11 sites vs. 1 site) 25 
This apparent consistency among study sites may be 
important evidence that the effect of HA-1A is genu- 
ine. However, concern was raised at the FDA meeting 
about another feature of the distribution of patient! 
among the study sites. As a panelist 26 pointed out, 

Six of the 22 sites had more than 50-percent mortality in the placebo 
group and 16 of them had less than that. . . . All of the effect is in 
!„ C ,? , r.'u m0rt - aI,t >l " tes within the gram-negative bacteremia group, 
so that there is a 64-percent mortality in the placebo group and 22 
percent in the HA-lA, whereas, actually, there is a slight advantage 
to placebo in the low-mortality sites. 

The ensuing discussion did not explain why HA-1A 
might have its effect principally in patients at centers 
that had high case fatality rates for gram-negative bac- 
teremia. 




PLACEBO 



P Value 



HA-lA 



SEPSIS 



patients deadlall patients (%) 

47/145 (32) 
32/95 (34) 
61/207 (29) 



day Ut 



0.56 
0.12 
0.89 



over 
28 days 



0.29 

0.039 

0.47 



ALL CAUSES 

over 
28 days 



0.18 

0.014 

0.30 



40/137 (29) 
25/105 (24) 
56/194 (29) 

'Adapted from slides presented at the FDA meeting (Siegel JP). M 
tMonality due to sepsis equaled mortality due to all causes at 14 days. 



The published clinical studies on E5 and HA-lA 12 
both used the APACHE II scoring system 27 to stratify 
patients according to physiologic status and underly- 
ing disease severity at the time of entry. Neither inves- 
tigation fully considered the nonlinear relation be- 

7 e fu^ CHE , " r SC ° re and the risk of h^pital 
death. ^ Instead of using the raw APACHE II score 

in multivariate analysis, it would have been more in- 
formative to calculate and enter the risk of death dur- 

A n iA^ ta T h r 2ati ° n - in cach P atient - For example, the 
. , r h 11 e( l uatl °n that relates a raw score to the 
risk of in-hospital death gives great weight to emer- 
gency surgery as an independent risk factor; depend- 
ing on the raw APACHE II score, emergency surgery 
can add as much as 14 percent to the risk of in-hospi- 
Id?^ H Smg individual ris ^ rather than the raw 
^ 11 scores ln the multivariate analysis mieht 

have controlled more accurately for an imbalance in 
the distribution of major underlying disorders in the 
HA- A trial _ which in this instance, favored the 
HA-lA group. 18 The placebo group contained more 
patients with disseminated intravascular coagulation 
(21 percent^ vs. 18 percent), adult respiratory distress 
syndrome (13 percent vs. 9 percent), acute hepatic 
failure (26 percent vs. 19 percent), acute renal failure 
(46 percent vs. 35 percent), and recent surgery (34 
percent vs. 29 percent). 2 S y K 

The published report describing the HA-lA trial 
indicated that "The median [emphasis added] intervals 
between the diagnosis of sepsis and infusion of the 
study drug were 9.3 hours in the placebo group and 
14.3 hours in the HA-lA group." 2 It was stated in the 
meeting that the mean interval before infusion in 

Table 2. Mortality due to Sepsis in Patients with Gram-Neaative 
Bacteremia, According to the Presence or Absence of Shock * 



Mortality at Day 14 



PLACEBO 



HA-lA 



All patients 
Patients with shock 
Patients without shock 



patients dead/all patients (%) 

32/95(34) 25/105 (24) 
23/48 (48) 13/54 (24) 
9/47(19) 12/51(24) 



P VALUE 



0.12 

0.012 
0.60 



Mortality 
over 
28 Days 

P VALUE 



0.039 
0.02? 



♦Adapted from slides presented at the FDA meeting (Siegel JP) » 
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both groups was approximately 20 hours, 29 indicating 
that many of the patients received HA-1A or placebo 
a very long time after the onset of sepsis. Unfortunate- 
ly there are no available data that reveal the efficacy 
of the drug according to the interval between the onset 
of sepsis or shock and the infusion. This information 
is of obvious importance to clinicians. The possible 
role of differences in the time of administration of 
H VIA or placebo in determining the outcome of the 
trial is also impossible to evaluate without further 
data. Nevertheless, the time of drug administration 
may be a very important determinant of clinical out- 
come. According to the FDA analyst, "on the treat- 
ment day and the day immediately thereafter, is where 
the largest evidence of effect and most of the difference 
between the treatment groups occurred." During 
this period, 1.3 percent of the patients given placebo 
died, as compared with 5 percent of those given HA- 
1A. 30 Much more information is needed about this 
aspect of the HA-1A trial. 

Conclusion 
Although there are few data available on preclinical 
studies of E5, the available data from the two clinical 
trials suggest that E5 does not reproducibly prevent 
mortality in patients with gram-negative sepsis, even 
in those who are not in refractory shock. A more com- 
plete picture may emerge when the results of the sec- 
ond E5 study are fully analyzed. 

In our opinion, the evidence that HA-1A reduces 
mortality among patients with gram-negative bac- 
teremia is suggestive but not conclusive. A signifi- 
cant result was found in only one of many possible 
subgroup-end-point categories, and HA-1A was not 
shown to prevent death due to the condition that it 
was intended to treat — gram-negative sepsis. Post 
hoc analysis of prospective studies should always be 
interpreted cautiously. Nevertheless, the flaws in the 
scientific foundation used to justify a clinical trial of 
HA-1A, the uncertainties about the analysis of that 
trial, and the marginal statistical significance of the 
result ("borderline," according to a statistical consult- 
ant to the FDA 31 ) persuade us that the null hypothesis 
has not been convincingly rejected in the HA-1A 
study. An accurate determination of efficacy seems 
especially important for HA-1A: even if the drug 
is used according to the criteria for study entry, it 
will potentially benefit a very small fraction of the 
patients who receive it, and its cost is substantial (cur- 
rently over $3,500 per dose in Europe). The use of 
such an expensive therapy in an appropriate and cost- 
effective manner requires conclusive knowledge of its 

efficacy. . , , l9 

The inconsistent outcomes of the two b5 trials, 
as well as previous experience in the evaluation of 
corticosteroid therapy for sepsis, 32 ' 35 support the view 
that it is difficult to test a therapeutic agent in this 
complex population and obtain the same result twice. 
It should be noted that the HA-1A trial is not a confir- 



mation of the earlier trial of polyclonal antiserum 
to E coli J5 36 ; HA-1A is a new agent, and the pro- 
tective factor in the polyclonal antiserum remains 
unknown and controversial. Accordingly, we believe 
that the use of HA-1A should remain experimental 
until a second randomized, placebo-controlled trial 
has confirmed its efficacy. This trial would test the 
treatment hypothesis generated by the first trial — 
that HA-1A increases survival when given early to 
patients with presumed gram-negative bacteremia 
who are in septic shock. 
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EFFECTS OF RESTRICTIVE HANDGUN LAWS 

To the Editor: Efforts to "prove" that the Washington, D.C hand- 

?eZred n t (Wlth 3 F^*"*"*) ~ Someti ™ mislead^ 
referred to as a registration or licensing system - has been effective 
m reducing homicide have always had to disguise the fact that the 

?M iSTf ° T C shar P' y i etWe ™ 1974 and '»'«. W 26.9 per 
100,000, before the law took effect in February 1977 Siner rh,n 

977 through 1991), the homicide rate has bTen hjhe han n 
1976 every year except 1985 (23.5 per 100,000). In flmost 
year s.nce 1976, the trend in homicide in the District of Columta 
has compared unfavorably with the trend in the United States as a 
whole or » b.g cities generally' (and U.S. Bureau of the Censu ) 

One previous effort averaged the homicide rates for the years 
974 through 1976 to produce a high pre-law rate to compare with a 
lower post-law average. 2 Another simply compared data for 1974 
with data for 1978.3 The latest effort, by Loftin et al. (Dec 5 issue)* 
merely lengthens the pre-law period used for averaging to includr 
the years .968 through 1976. The result misleading? sugget 
post-law decline m hom.cide (a sharp decline in gun-related homi- 
cide and a shallow one in homicide by other means). The drop did 

and 15.9 per month from 1977 to 1987.' 

Loftin et al. enhanced their effort by using raw numbers instead 

n 7^1 lm P? rtant factor ? iven «•»« the population of the 
Distnct of Columbia fell about 20 percent in the course of the 20 
years studied. Worse yet, the authors used the surrounding suburbs 
- and raw data — as controls, when the suburban population was 
mcreasmg faster than the population of Washington was declinine 
and over tw.ee as fast as their number of homicides were rising 
Baltimore, more similar to Washington than its suburbs, recorded a 
shghdygreajer drop .n homicides per month (1977 through 1987 vs. 
1968 through 1976)' than was claimed for Washington/ although 
H. popi.Iat.on was fall.ng sHghtlv iess rapid , y (I j g * 
the Census). In add.tion by stopping in 1987, the authors avoid 
the problem of the D.strict of Columbia's recent record-setting 

ton and 35 percent in Baltimore' - with the unscientific, "article of 
faith assertion that the s.tuation would have been worse but for the 

gun law. 

Logically, the data conflict with what would have been expected 
undermining the authors* contention that the "strongest argument 
or attnbutmg the reduction . . . to the restrictive licensing i 
the relauve impiaus.b.l.ty of alternative explanations." It is the 
gun-law explanation that is implausible. Even with the authors- 
faulty data, a prospective ban on handguns should have led to a 
gradual decline m the availability of guns, which, if related to 
hormc.de should have meant - as the authors admit - a similar 
gradual dechne m hom.ade instead of the sudden one that they 

If any of the difference in homicide trends is the result of my 
using data from the Federal Bureau of Investigation (FBI) as oZ 
posed to the authors' use of data from the National Center for 
Health Stat.stics (NCHS), and if there really has been a dedine 
since 1976 accord.ng to the NCHS data, then the effect of the gun 
law has been to protect the lives of felons: A decline in "homicide 
and legal intervention" according to the NCHS, but not "murder 
and nonnegl.gent hom.cide" according to the FBI, means a decline 
.n justifiable hom.cides by police and civilians, which are excluder 
irom the FBI data and included in the NCHS data. 
From the phrase "restrictive licensing" in its title — guns 



/ 



1158 



THE NEW ENGLAND JOURNAL OF MEDICINE 



April 23, 1992 



banned may be acquired — onward, the article is dishonest, and the 
District of Columbia gun law can look effective only to gun control s 
true believers. 

Paul H. Blackman, Ph.D. 
Washington, DC 20036 National Rifle Association of America 

1 . FBI uniform crime reports: crime in the United States, 1968- 1990. Washing- 
ton, D.C.: Government Printing Office, 1969-1991. 

•> Nicholson R. Gamer A. The analysis of the Firearm Control Act of 1975: 
handgun control in the District of Columbia. Washington. D.C: U.S. Con- 
ference of Mayors, 1980. 

3 Jones ED III. The District of Columbia's "Firearms Control Regulation Act 
of 1975"* the toughest handgun control law in the United States — or is it. 
Ann Am Acad Polit Soc Sci 1981;455:138-49. 

4 Loftin C McDowall D, Wiersema B , Coney TJ . Effects of restrictive licens- 
ing of handguns on homicide and suicide in the District of Columbia. N Engl J 
Med 1991;325:1615-20. 



To the Editor: Loftin et al. demonstrate an association between 
a restrictive handgun law in Washington, D.C., and the number 
of homicides and suicides from 1976 through 1987. It would have 
been helpful if the authors had provided a breakdown of the nature 
of the homicides. They classified deaths according to the codes 
of the International Classification of Diseases. We are told that 
"unintentional deaths" and deaths in which "the intent was un- 
known" were excluded. How many of the homicides were crimes of 
passion involving normally law-abiding citizens whose tempers may 
have flared? How many involved law-abiding citizens justifiably 
defending themselves against a dangerous assault or defending their 
home during a break-in? Were these even classified as homicides? 
How many homicides were the result of a cocaine deal gone bad, in 
which one dealer may have shot another (or other similar violent 
crime)? 

It is of course desirable to prevent any death, but should law- 
abiding citizens of this country be forced to forfeit personal free- 
doms to keep criminals from killing each other? Near the end of the 
article Loftin et al. admit that "there have been dramatic increases 
in homicides very recently. . . ." Hmm — the law has not become 
less restrictive. This suggests that criminals have been able to cir- 
cumvent the law, that the effect was only temporary. Ol course, 
law-abiding citizens are still disarmed, making them potentially 
more vulnerable to violent crime. Perhaps, if more law-abiding 
citizens legally carried handguns, many criminals would be de- 
terred from violent crime. The prospect of being shot by an intend- 
ed victim may be a greater deterrent than is our present system of 
criminal justice. In Washington, D.C., deterrents grow less each 
year, and the city is paying a price for it in violent enme. 

Timothy Wells, M.D. 
Portland, ME 04102 Maine Medical Center 



a decrease in deaths by firearms was compensated for by an increase 
in deaths by leaping. 1 'it would have been helpful to know the effects 
on the rate of suicide by jumping in the study by Loftin et al. The 
impact of changes in the availability or the lethality of a method of 
suicide will depend largely on the frequency of its use; death by 
jumping is common in cities because of the presence of subways, 
bridges, tall buildings, and moving automobiles, so it may be ex- 
pected that jumping would be substituted as a method if an urban 
gun ban was enacted. However, a confounding variable in urban 
studies could be the possibility that some victims may not have been 
residents of the city but came into it only to commit suicide by 

JU A^tudy in the city of Vancouver, British Columbia, also failed to 
find any effect of gun laws on the overall rate of suicide there, 
although the laws had a significant effect in reducing the suicide rate 
among persons 15 to 24 years old. 2 The strong influence of age and 
sex on suicide is well known, and this suggests that it is necessary to 
emplov statistics that are method-specific for age and sex in studies 
of gun laws. Although the study by Loftin et al. did control for 
changes in the age of the urban population, unless it is known that 
there was stability in such statistics in regard to methods of suicide, 
the overall impact of the gun ban on suicides not committed with 
firearms cannot be fully assessed. 3 

It is also necessary to increase the period of study to determine 
whether the effects of handgun restrictions will be sustained. The 
authors provide data on homicides during the years up to 1987; 
sadlv, Washington, D.C., has surpassed its annual record for homi- 
cides for the fourth. straight year since the study period ended. The 
authors suggest that this was due to a variety of economic and social 
factors, particularly the spread of drugs such as crack cocaine. Al- 
though these are important factors, it should also be mentioned that 
even a tough gun law like the one in Washington, D.C., cannot stem 
the flow of guns into the city from the underground market and 
from sales in neighboring states. For this reason, only a strong 
federal law restricting or banning handguns can make a noteworthy 
and lasting impact on the epidemic of violence in our urban areas. 

Robert Eilers, M.D. 

Hammonton, NJ 08037 Ancora Psychiatric Hospital 

1 Rich CL, Young JG, Fowler RC. Wagner J, Black NA. Guns and suicide: 
possible effects of some specific legislation. Am J Psychiatry 1990; 147:342- 

2. Sloan JH, Rivara FP, Reay DT, Ferris JAJ, Kellermann AL. Firearm regula- 
tions and' rates of suicide: a comparison of two metropolitan areas. N Engl J 
Med 1990;322:369-73. 

3. Eilers RP. Effects of gun laws on suicide rates. Am J Psychiatry 1991; 148: 

4. Horwitz S, Duggan P. 3000 killings later — a generation addicted to vio- 
lence. Washington Post. December 29, 1991:Al. A20-A21. 



To the Editor: The study by Loftin et al. suggests that restrictive 
licensing of handguns in Washington, D.C., reduced the numbers 
of suicides and homicides in the city in the four-year penod after it 
was enacted. The authors suggest that such restrictions have their 
greatest effect by reducing the number of situations in which the 
user selected a gun primarily because it was the most readily availa- 
ble weapon. Although there is considerable evidence supporting the 
"weapon-choice" theory, I would like to discuss some problems with 
it that are relevant to the findings on suicide rates in the study. The 
authors' study agreed with other studies demonstrating a correla- 
tion between lower rates of suicide by firearms and gun-control 
laws. However, although they found a reduction in the overall rate 
of suicide, the absence of a rise in suicides not committed with 
firearms does not prove that a substitution of other lethal means for 
guns did not occur. 

Studies of handgun restrictions in two other cities did not demon- 
strate reductions in their overall suicide rates. According to a study 
of the suicide rate in the city of Toronto during five-year periods 
before and after the enactment of an even more restrictive gun law, 



To the Editor: I am concerned about several aspects of the article 
by Loftin et al. (1) The study used data on homicides and suicides 
by all firearms to draw conclusions about a law that restricted hand- 
guns only. (2) The data on homicide do not differentiate between 
unjustifiable homicide (murder) and justifiable or excusable homi- 
cide (legitimate defense of innocent lives). (3) The "abruptness" of 
the alleged change is surely an artifact of the analytical method. 
Taking the mean on both sides of a fixed point will always generate 
a stepwise graph and may also disguise underlying variation. The 
shape of the graphs at least suggests that homicides and suicides 
peaked in the mid-1970s and began declining before the implemen- 
tation of the gun law. (4) The study is one-sided in that it looks only 
at the negative aspects of firearms. A proper study would have tried 
to estimate the number of lives saved by private firearms in Wash- 
ington, D.C., and come up with a net gain or loss of life. Would you 
evaluate a medical or surgical procedure strictly on the basis of 
morbidity and mortality rates, without considering its beneficial 
effects? ? . 

Particularly suspicious, in my opinion, is the authors differing 
interpretation of other possible influences on homicide and suicide 
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ANTI-ENDOTOXIN MONOCLONAL ANTIBODIES 

To the Editor: In this issue of the Journal Warren et al. 1 assess the 
evidence supporting the efficacy of HA-1A. Their synthesis of these 
data is largely subjective and differs substantially from the conclu- 
sions of the Food and Drug Administration advisory panel that 
voted unanimously to recommend the licensure of HA-1A. 

During the past six years, the in vitro assavs of HA-1A binding to 
endotoxins and lipid A have been refined, the current assays are 
reproducible and show binding to natural and synthetic lipid A to 
rough and some smooth endotoxins, and to antibiotic- treated 
smooth bacteria. 

Human monoclonal antibodies against endotoxin may fail to 
demonstrate consistent protection in animal models of gram-nega- 
. live bacteremia and endotoxemia, either because most animals are 
highly resistant to endotoxin and toxic-sensitization techniques or 
because large inoculums of bacteria or endotoxin are required to 
induce a lethal response. Also, the species of animals used in the 
laboratory are distinct from humans with respect to key immune 
defenses against endotoxin, such as complement-mediated immune 
adherence. Thus, microbiologic, immunologic, and physiologic fac- 
tors complicate the applicability of experimental results in animal 
models to the treatment of sepsis in humans. This is not a problem 
unique to the study of the immunotherapy of sepsis, and it certainly 
does not erode the stated rationale for the clinical study." 

Warren et al. do not mention that patients with gram-negative 
bacteremia were defined in the protocol as the group of primary 
interest, as the FDA pointed out. 2 Thus, the group with gram- 
negative bacteremia was not just one of many overlapping sub- 
groups, and it certainly was not defined as a result of post hoc data 
analysis. \\ arren et al. emphasize mortality from sepsis as an impor- 
tant end point, but they do not report that Dr. O'Neill, the director 
of the FDA s Division of Biometrics, recommended that mortality 
irom all causes be used as the primary end point.- Warren et al 
have suggested that the statistical results were marg inal. W» Hi.. 
agr^e. The P value for mortality from all causes in the 200 patient 
with gram-negative bacteremia was 0.014; for those with shock, it 
was U.01 7, and for those with shock and organ failure, 0.001 These 
results were robust and did not change substantially after adjust- 
ment for age, APACHE II score, presence of shock, site of infection 
adequacy of antibiotics, species of infecting organism, and neutro- 
penia. A preliminary report of a large, open-label trial in 250 pa- 
tients indicated that HA- 1 A reduced the expected mortality by 
about 40 percent in the cohort of patients with gram-negative bacte- 
remia and shock at the time of treatment. 2 This has now been 
confirmed in 750 patients. Thus, the results of the placebo-con- 
trolled clinical trial of HA-1 A are consistent, reproducible, and not 
confounded. We disagree with the implication that patients who 
receive inadequate antibiotic treatment should be excluded from the 
analysis because omitting them reduces the power of the study and 
the applicability of the results to clinical practice. It should be 
obvious that there was no effect of HA-1 A treatment seen at centers 
with a low mortality, since the numbers of deaths and the total 
numbers of patients at these sites were so small that there was 
insufficient power to detect any possible treatment effect. We pre- 
viously conducted the analyses referred to bv Warren et al and* 

aSa^?!?* USC ° f in individuaI P at *™ts rather than raw 
Ar-AUHt II scores did not alter the P value for the effect of HA-1 A 
Warren et al. do not point out that there were some poor prognostic 
factors such as cancer and polymicrobial bacteremia, that were 
more frequent in the HA- 1 A group. Finally, we have shown that 
adjustment for the time from diagnosis to treatment with HA-1 A or 

f-r?. " 0t SI S nificantl y decrease the efficacy of HA-1 A 

( iable 1). 

In conclusion the published literature and the data presented at 
the meeting of the FDA advisory panel provide consistent and com- 
pelling evidence that HA-1 A reduces mortality in patients with 
sepsis who have gram-negative bacteremia. On the basis of this 
evidence, the panel voted unanimously to recommend licensure 
Most major European countries have already licensed HA-1 A The 
clinical trial of this antibody reported in the Journal 3 te<='ed the 
hypothesis that HA-1 A would reduce' mortality in patienis with 



Table 1 . Effect of Time from Diagnosis to Treatment 
on the Efficacy of HA-1 A in Patients with Gram- 
Negative Bacteremia.* 



Hours from 
Diagnosis to 
Treatment 



0-6 
>6-12 
>I2-I8 
>I8 



Study Group 



placebo 

(N = 95) 



HA-1 A 

(N - 105) 



deatkst/no. of patients 
studied (%) 

20737 (54) 10/32 (31) 

6/18 (33) - 4/15 (27) 

2H (29) 3/15 (20) 

17/33 (52) 15/43 (35) 



Percent 
Reduction 
in Mortality 
with HA- 1 A 



43 
18 
31 
33 



♦Adjustment for time from diagnosis did not significantly decrease the 
efficacy of HA-1 A (P = 0.022 by the Cochran- Mantel -HaenSSTesa 
tFigures represent mortality from all causes at 28 days after enrollment. 

sepsis who have gram-negative bacteremia. The null hypothesis was 
rejected, and no new hypotheses were generated. We believe that 
conducting additional place bo- con trolled trials of HA-1 A in the 
same population of patients is unwarranted and would be unethi- 
cal. A recent independent analysis 4 has indicated that HA- 1 A will 
be cost effective if used in accordance with the enrollment criteria 
for the clinical trial just discussed. 3 The authors of this article esti- 
mated that appropriate use of HA-1 A could save as many as 21 000 
lives a year in the United States alone. 4 

Elizabeth J. Ziecler, M.D. 
University of California Medical Center 

Craig R. Smith M.D. 
Centocor, Inc. 

^Sf^i^^r' Anti * ndotoxin monocIonaI antibod - 

Open Meeting of the Vaccines and Related Biological Products Advisory 
Committee, September 4. 1991. Vol. I. Bethesda. Md.: Food and Drug 
Administration, 1991:39-44. (Obtained through the Freedom of Information 

Ziegler EJ, Fisher CJ Jr. Sprung CL, et al. Treatment of gram-negative 
bacterem.a and septic shock with HA- 1 A human monoclonal antibody against 
fS^miJu^^ 9 ^le-blind, Placebo-controlled trial. N Engl J 

Schulman KA Click HA. Rubin H, Eisenberg JM. Cost-effectiveness of 
HA. I A monoclonal antibody for gram-negative sepsis: economic assessment 
of a new therapeutic agent. JAMA 1991;266:3466-71. 
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BOOK REVIEWS 
Textbook of Internal Medicine 

Second edition. Edited by William N. Kelley, with 10 others. 2441 
pp., illustrated. Philadelphia, J.B. Lippincott, 1992. $99. 

wI°rh rCVieW th / S ^^P**™* «qui«d a strategy consistent 
with the way a textbook is usually used. I chose to read each chapter 
relating to the principal diagnoses of all patients admitted to my 
general medical service at a busy county hospital during a four-week 
period My review is based on these chapters as well as those of 
particular personal interest. 

In an era when pressures for cost containment, high expectations 
of patients and defensive medial practices are constantly at log- 
gerheads, the editors set the formidable goal of compiling a textbook 
of medicne that provides "realistic approaches to management" 
and maintains currency, comprehensiveness, and clarity " With 
expertise and consistency, this emphasis on efficiency and effective- 
ness in medical practice resonates throughout the text. It is an 
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important accomplishment that separates this work from other ma- 

inr works in internal medicine. 

J Each of the 11 subspecialty areas is divided into three ^sections, 
dealing with the scientific basis of the discipline, specific dtsorders 
and approaches to diagnosis and management. The separation o 
physiology, clinical and pathological descnpuons and managemen 
will be disconcerting to some readers. Depending on the d.no 
question, this organizational style can require the frequent use of 
Te table or contents and index. Overall, however .t is a style that 
hould make the book useful to readers at different levels of training. 
For example, the medical student can read.ly focus on physiol- 
ogy, while the practitioner can turn to options in diagnosis and 

tf "^writing throughout the text is remarkably consistent and 
clear. Without exception, I found the descriptions of disease the 
recommendations of diagnostic strategies, and the treatment op- 
tions carefully and specifically worded. m „i, i „ 1 
At first 1 was skeptical about how realistic it was for a mult.au- 
thored "encyclopedic textbook" to attempt to provide guidance 
ab^ut cost Effectiveness. Perhaps Kelley et al. had found the Holy 
Grail, the answers to the brouhaha over outcomes research. I was 
pleasantly surprised to find excellent recommendations about the 
j£c*2 diagnosis and therapeutic strategies. Most important the 
authors of virtually all the chapters that I revewed presented* 
hieSy of recommendations based on solid, albeit admittedly 
sometimes imperfect, scientific evidence. The reader is given the 
best approach or approaches according to the medical literature 
often supplemented with recommendations that reflect the author s 
personal experience. These personal recommendat.ons have the 
feeling of an expert consultation from a trusted colleague. 

The chapters in the first section, "Principles of Medical Prac- 
tice-are quite informative. They provide a context for the res. of 
the work. The authors repeatedly emphasize efficiency and flex.b.l- 
Uy in the practice of medicine and the dilemmas created by hm ta- 
tion of resources. The brief chapter on the history of med.c.ne is 

SU SISSS^ * -^nts of ™* 
cine. I quibbled openly with some therapeutic recommendations he 
wav one does on rounds with residents or colleagues. Each of the 
recommendations, however, was well within the acceptable range of 
management options. There were a few typographic errors hat 
surprised me, since I was not looking for them and I am certa nly 
not a proofreader. Actually, I thought that computers fixed every- 

th Manv chapters end with a box that cross-reference s the material 
in the chapter to related topics elsewhere in the book. I did not find 
this a particularly helpful device, because the cross-references are 
verv broad and occasionally somewhat obtuse. 

The shelves are crowded with high-quality textbooks of medicine. 
Choosing a particular reference work reflects a personal preference 
for X sfyle of the book. Textbook of Internal Medians has everything 
that a student of medicine could ask for: clarity of style 
of purpose, and guidance in principle. I will return to this book time 
and again because it helps me to know and to practice medicine. 

Max Michael, III, M.D. 
Cooper Green Hospital 



style and clear vision of the original, and new matenal has added 
vieor and relevance to the authors' teaching. 

Unlike several of this book's competitors, <W Ep,dem,o og) .has 
the feel of a work written for clinicians by cl.mc.ans who also hap- 
pen to be scholars. Between editions, Sackett repeated his residency 
?„ internal medicine, and perhaps as a result the many cluneal 
vignettes used to illustrate points throughout the book will seem 
familiar yet fresh to the practicing physician. However, these au- 
Cs ^advancing an approach to medicine that does not re y on 
one's most recent experience, but instead integrates common sense 
with a scientific evaluation of available knowledge. 

As before, the two main sections of the book address principles of 
diagnosis and management. A long chapter on The Interpretation 
of Diagnostic Daw" takes the reader from a bas 1C d.scuss.on of how 
one chooses a threshold for designating a test result as abnormal, 
through Bayesian analysis, to decision analysis and utility theory 
However because the intellectual content has been intefrated with 
"°S clinical cases, the chapter reads like the world's ; best ; at- 
tending rounds. Other fine chapters are aimed at helping physicians 
evaluate therapies on the basis of the medical literature and assess 
the effectiveness of therapies in their own patients. 

The final section of the book oudines strategies for physicians to 
improve their own performance. The first edition contained a chap- 
ter on how to read a medical journal; the edition for the 1990s ^aso 
describes how to perform computerized literature searches ^with the 
use of data bases such as MEDLINE and tools such as CD-ROM. 
Many of the book's principles are summarized on five laminated 
ruferl that come in an envelope in the back of the book. Because 
they slip so easily from this pocket, their main purpose may be to 
induce a sense of loss in readers within the first few hours 0 r possess- 

Th^is^ a book for young investigators who are designing their 
first studies. For example, none of the chapters are intended to help 
a researcher choose the best study design for an investigation, nor 
does any address how one measures clinical states and health status, 
provide an overview of statistics. Some readers will pick up this 
book expecting such material, but it succeeds in its '"tended mis- 
sfon It is not f manual for an arcane science; Clinical Epidmiology is 
abou practicing medicine to the best of one's abilities. This edition 
would be a fine addition to any medical school curriculum as well as 
any physician's bookshelf. 

Thomas H. Lee, M.D. 
Boston, MA 021 15 Brigham and Women's Hospital 
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Clinical Epidemiology: A basic science for 

CLINICAL MEDICINE 

Second edition. By David L. Sackett, R Brian Haynes < Gordon > H. 
Guyatt, and Peter Tugwell. 441 pp., illustrated. Boston, Little, 
Brown, 1991. S32.50. 

The first edition of this book was published in 1985, and it quick- 
ly became a standard textbook for medical students and house offi- 
ce^ For many physicians, it was their introduct.on to the principles 
of test evaluation and critical reading of the medical literature. 
Although the first edition hardly seems dated, Sackett and h co 1- 
Uagues at McMaster University have added a new author (Guyatt) 
and issued a second edition. The new version retains the refreshmg 



Diffuse Diseases of the Lung: A team 

APPROACH 

By W.M. Thurlbeck, Roberta R. Miller, Nestor ■ L MGller, and 
Edward C. Rosenow III. 243 pp., illustrated. Philadelphia, B.C. 
Decker, 1991. $82. (Distributed in the U.S. by Mosby-Year Book, 
St. Louis.) 

Two pathologists, a radiologist, and a chest physician have col- 
laborated to produce a book on a heterogeneous group of pulmo- 
naTdiseases According to the preface, what the diseases have in 
common is the fact that "they frequently come to biopsy for d.agnos- 

ntroductory chapters briefly review the normal and abnormal 
structure and function of the lungs. Another chapter discusses d.ag- 
nostic procedures, including imaging techniques, bronchoalveolar 
lavage, transbronchial biopsy, and open lung biopsy. The ^impor- 
tance of the team approach to diagnosis is emphasized, in which the 
radiologist, internist, surgeon, and pathologist work in concert. For 
example, radiographic and CT findings can direct the surgeon 
"Te most appropriate site for lung biopsy, and clinical and radio- 
graphic information can help in the interpretation or the biopsy 

^ThTremaining 10 chapters of the book cover a multitude of 
diffuse pulmonary diseases, including acute and chronic infiltrative 
lune diseases? diffuse pulmonary hemorrhage, collagen vascular dis- 
ease pneumoconiosis, chronic airflow obstruction, and pulmonary 



